Corresponding author : L Horn (lhorn@sun.ac.za) As reports of research misconduct seem to increase, research integrity and the promotion of responsible research conduct are important for academic institutions. This paper considers what research integrity means for individual researchers and institutions, and explores trends for promoting responsible research conduct. An Aristotelian concept of 'the good' is used to consider the difference between 'good' and 'successful' researchers. I argue that a balance is required between advancing an ethics of individual responsibility on the one hand, and a compliance-focused approach on the other. I discuss institutional strategies for promoting responsible research conduct, including training and mentorship, developing an appropriate institutional culture that emphasises individual responsibility and accountability, and ensuring that institutions have clear, easily accessible policies available for all aspects of research.
Science is founded on the values of integrity and trust. We must be able to trust, with certainty, that scientists present the results of their endeavours with integrity. Institutions must take seriously their responsibility for promoting scientific integrity and responsible research conduct.
Unfortunately, history reminds us that not all researchers conduct research responsibly. The Office for Research Integrity (ORI) in the USA publishes a list on their website of researchers who have been found guilty of research misconduct, [1] including plagiarism and fabrication or falsification of data. Unfortunately, the list has to be updated and added to almost monthly. An analysis of 146 ORI findings of serious research misconduct found that approximately one-third of the respondents were support staff, one-third doctoral students or postdoctoral fellows, and one-third faculty at academic institutions. [2] The circumstances surrounding each case also revealed that most respondents had participated in Responsible Conduct of Research (RCR) courses, but while such courses may increase knowledge about ethics in research, they do little to alter behaviour. It was concluded that a combination of human character and circumstance led to these incidents. [2] Despite many codes, guidelines, rules and regulations for research, irregularities involving research on human participants continue to emerge. One of the worst recent examples of unethical research involved a major pharmaceutical company, which tested an unregistered drug on children suffering from meningococcal meningitis in a very poor community in Nigeria. [3] This occurred even though those involved had had Good Clinical Practice (GCP) training and were operating within the highly regulated United States system for research on humans. [4] The Singapore Statement on Research Integrity was finalised at the Second World Conference on Research Integrity, and released on 22 September 2010. [5] Representing the joint efforts of over 350 people from 51 countries, it contains 4 principles and 14 responsibilities and has been formally endorsed by countries, science institutions and academic institutions across the globe. The four principles are:
• honesty in all aspects of research • accountability in the conduct of research • professional courtesy and fairness in working with others • good stewardship of research on behalf of others.
Note that of the 14 responsibilities, all but 2 start with the words 'Researchers should, ' thus firmly placing accountability with researchers as individuals. The other 2 responsibilities start with the words 'Institutions should' . It is an important step that institutions worldwide are recognising that research integrity is a fundamental issue that requires active promotion. However, the existence of codes and guidelines cannot in itself guarantee that individuals will take notice of or internalise them.
'Successful' v. 'good' researchers
Is being a 'good' researcher the same thing as being a 'successful' researcher? The benchmarks of a successful research career would contain some of the following: the researcher's publication record, number of successful grant applications, total funding received, awards and peer recognition, number of successful master's and doctoral students supervised, etc. However, the Greek philosopher Aristotle would probably have taken a different approach to the question of, 'What is a "good" researcher?' He may have started by contemplating what it means to have a research career in the context of the quest for optimal human flourishing (called eudaimonia by the ancient Greeks) for both researchers themselves and the world in which they live. To achieve eudaimonia, Aristotle may have argued that researchers must acquire and develop certain qualities or character traits, without which they are unlikely to become 'good' researchers even if they are considered 'successful' researchers: [6] • Integrity. Integrity implies habitual honesty and is an essential quality of a good researcher. The 20th century philosopher Jon Rawls described truth as the first virtue of systems of thought. [7] • Trustworthiness. Trust is the firm reliance on the integrity, ability or character of another. [8] It involves committing something into the care of another and being confident that he or she will indeed take proper care of it. To be trustworthy means that the person warrants that trust. • Justice. It seems intuitive that a deeply ingrained sense of justice or fairness is an essential character trait of a good researcher. Justice has many manifestations within the research enterprise, from broad considerations of social justice to the just distribution of the burdens and benefits of research, and the fair allocation of credit where credit is due. • Courage. Courage is one of Aristotle's cardinal virtues, midway between rashness and cowardice as 'a mean state in relation to feelings of fear and confidence' . [9] Researchers need courage to challenge assumptions and push boundaries. Without courage, stagnation is likely. • Discernment. Discernment or prudence is similar to the Greek phronēsis, or practical judgement. It involves the ability to reach decisions without being inappropriately influenced by non-relevant considerations or personal feelings of attachment, dislike, etc.; and being able to move to and fro between knowledge of universal moral truths and an understanding of practical considerations, in order to finally reach a judgement. [10] • Respect or respectfulness. Plato said that 'Zeus gave to men respect and justice as the ordering principles of society' . [11] To be respectful means to acknowledge human dignity in all persons no matter their standing or status, and to understand how important it is to have one's dignity acknowledged and respected.
Others could be added, but one could hypothesise that, if this range of qualities were fully developed in all scientists, we could almost do away with codes of conduct and other guidelines. Ensuring that these values or qualities become integral to the makeup of novice or upand-coming researchers is more difficult.
A contemporary approach to ethics, which has similarities to the ethics of virtue just described, is known as the 'ethics of responsibility' . First used by Max Weber, this concept has been explored and developed by other philosophers, particularly Zygmunt Bauman. Bauman suggests that a postmodern approach to ethics should consist of a 'rejection of the typically "modern" way of going about [solving] moral problems (that is, responding to moral challenges with coercive normative regulation …)' and a return to relying on our moral conscience and individual moral responsibility to do the right thing or make the right choice. [12] Rules, codes and regulations can become structures to hide behind, and may even promote a reduction in individual ethical responsibility for the value choices we have to make and our accountability for those choices.
For example, a clinical researcher obtaining informed consent from a prospective research participant may have ethics approval for the clinical trial, use an approved informed consent form (ICF) and comply with applicable rules and regulations. However, if the participant indicates automatic trust that the clinician/researcher will act in his or her best interest (i.e. falls victim to the therapeutic misconception) and is happy to sign the form without reading it, and the GCP-certified researcher accepts this and obtains a signature, then the researcher is making a moral choice which is in opposition to the ethical principles of clinical research. However, this is unlikely to be identified by a monitor or research ethics committee (REC): on the face of things, the research project and the researcher are compliant with ethical requirements.
Current trends
The regulation of research, particularly that involving human participants, has become highly complex, with a significant emphasis on the development of complex bureaucratic systems to promote and monitor research ethics compliance. The Office for Human Research Protections (OHRP) and the Office of Research Integrity (ORI) in the USA are examples of bureaucratic systems whose influence and control have extended globally. [1, 3] All research ethics committees (RECs) or institutional review boards (IRBs) who review US Federal Governmentfunded research must be registered with the OHRP and comply with their requirements. Likewise, all institutions must have an 'assurance' registered with the ORI and ostensibly comply with their requirements, including completing an online annual statement reassuring the ORI that no incidents of research misconduct have occurred.
Many developing-world countries, including South Africa, are following the US example and developing their own legislation to regulate research and ensure the compliance of local RECs with set requirements and standards, via process auditing.
Whether these systems promote research responsibility, or prevent the regular occurrence of incidents, is difficult to determine. These activities may help promote responsible research conduct by researchers but ultimately Beecher was correct in stating that having an 'intelligent, informed, conscientious, compassionate, responsible investigator' is a more reliable safeguard. [13] Institutional strategies for promoting research integrity Scientific and academic integrity must be highly valued, and expected from all involved in any scholarly or scientific activity. Thoughts on how these values and behaviours can be entrenched at an institutional level in Africa and other developing world countries follow.
Training and mentorship
I have no answers to the difficult question of how to produce 'good' researchers, from Aristotle's perspective. However Aristotle made it clear that qualities of character are acquired by a process of 'moral training' that begins at home but becomes formalised at a later stage, and his Academy was the arena for such education. He also made it clear that the purpose of this education was not just to teach theory, but to teach people 'how to be good' . [8] The issue of whether or not ethical conduct can be taught is controversial. Ruth Macklin has asserted that the answer to this question is both 'yes' and 'no':
'The answer is "no" if the question means to ask whether the attitudes and behaviour of dishonest, mean, uncaring, selfish or arrogant people can be changed as a result of a course in ethics …. Character traits that have taken root by the time people become young adults are not likely to be changed by classroom teaching in ethics. However, the answer is "yes" if the question means to ask whether beliefs, attitudes and behaviour pertinent to the work of professionals can be instilled by teaching ethics. ' [14] The characters of young adults entering into tertiary education are, hopefully, still malleable to a degree. Positively influencing the 'beliefs, attitudes and behaviour pertinent to the work of professionals' develops the qualities and values that make up character.
The CanMEDS physician competency framework [15] is an example of a training programme that acknowledges that there is much more to producing 'good' doctors than ensuring that they are experts in their chosen field. The underlying philosophy of CanMEDS is 'Starting with the end in mind' , where the 'end' is 'optimal outcomes for both patients and society' . This represents a significant shift for developers of medical education programmes. While medical expertise is the physician's 'core integrative competency,' the physician's roles as 'collaborator' , 'scholar' , 'manager' , 'health advocate' , 'professional' and 'communicator' are equally important. Similarly, while expertise as a researcher in a particular scientific field could be considered the 'core integrative competency' under this model, the other competencies (except perhaps 'health advocate' , depending on the scientific field) are likely to be as essential and relevant to any researcher. [15] Formal training programmes in the ethical and responsible conduct of research should be incorporated into degree programmes, including higher degree and 'post-doc' programmes, but the earlier this awareness can be created the better. These programmes must adopt a holistic approach, focusing on teaching an 'ethics of responsibility' together with critical thinking skills. Teaching methods, such as facilitated small group discussions of actual and constructed case studies, are often more effective in creating an awareness, understanding and engagement with the issues involved than simply teaching ethical principles and 'codes' . Martha Nussbaum comments that we must attempt to 'equip students well for the interlocking world in which they live' by cultivating their humanity and narrative imagination and teaching them to be both self-reflective and selfcritical. [16] Mentorship of new researchers is also an important strategy in producing successful researchers. Mentors must understand that the aim is to produce both 'good' and 'successful' researchers and that these concepts are not completely interchangeable. Mentors are often chosen primarily because they are 'successful researchers' , but this does not necessarily mean they are well-acquainted with or sensitised to issues surrounding responsible research conduct. They may also have their own research commitments which may interfere with their ability to be an adequate mentor, and may even express irritation to their mentees about the bureaucracy associated with ethics approval processes or other compliance issues. A study of the mentoring of 45 ORI research misconduct cases involving trainees revealed three important factors that appeared to have contributed to the incidents of research misconduct: (i) of mentors, 73% had not looked at raw data; (ii) 62% had 'little awareness' of the research they were supposedly supervising and had not set standards for their mentees, such as keeping laboratory notebooks; and (iii) mentors had not attempted to explore or intervene regarding reports of mentees' high stress levels. [17] It therefore appears that mentors also require training to ensure that the 'responsible research' message is conveyed adequately and repeatedly to mentees. Such programmes must include the discussion of strategies for creating an institutional culture of research integrity and responsible conduct.
Developing an appropriate institutional culture
Both mentors and institutions have an obligation to create an organisational culture that encourages and demands scientific integrity and the responsible conduct of research. This expectation must be explicitly promoted, not implicitly assumed. Academic research environments are highly competitive, often characterised by significant time constraints and tight deadlines, pressure to publish and sometimes limited or strained academic collegiality in research groups or environments. These issues can hamper the creation of a culture of research integrity and responsibility.
Creative strategies must be developed and adopted, and one of the most important is obtaining leadership from the top down, i.e. from those in leadership positions such as faculty deans or a vice chancellor with a research portfolio. They need to be prepared to set aside time to speak, and/or attend meetings or symposia that address scientific and academic integrity.
A second important strategy is to minimise bureaucracy, including in the ethical approval processes, annual reporting, etc. Researchers also must be provided with adequate support systems and infrastructure to mitigate situations that may foster irresponsible research conduct.
A third important strategy is active promotion of academic collegiality. The breakdown of interpersonal relationships can often start a process leading to allegations of research misconduct. Hence actively creating opportunities to improve academic collegiality and communication is an essential institutional strategy, and can contribute to an environment that grows 'good' and 'successful' responsible researchers.
Adopting and developing research codes and policies at institutional level
Many codes of conduct or guidelines that promote responsible research conduct are recognised either internationally or nationally, e.g. the Singapore Statement on Scientific Integrity, the Declaration of Helsinki and the South African Department of Health guideline Ethics in Health Research: Principles, Structures and Processes. [5, 18, 19] Researchers must be aware of national or international codes of research conduct relevant to their own research, and institutions have a responsibility to promote that awareness. However, institutions also need to develop or adopt their own codes of conduct for research.
Compared with institutions in the USA, universities in Africa generally have underdeveloped institutional policies governing research conduct. If these exist they often seem hidden and are not easily accessible on institutional websites. The development and implementation of such policies is an essential component of an institutional strategy for promoting responsible research conduct. Examples of 'codes' or 'policies' that apply to a broad research context follow; others may be needed for specific research environments. Overarching policies may require modification or adaptation for faculty-specific needs (without infringing the basic principles or requirements of the 'parent' policy):
• Scientific integrity. Instead of writing their own institutions may choose to endorse an international code such as the Singapore Statement.
• The ethics of research involving humans and animals.
Institutional policy codes should broadly discuss the ethics and institution-specific ethical approval requirements of all research involving humans and animals.
• Plagiarism. This policy should clearly define plagiarism, discuss principles of ethical scientific writing and outline the institutional specific consequences of infringement. • Conflict of interest. This policy will cover research, procurement and nonfinancial conflicts of interests. • Responsible authorship. Such a policy will provide broad principles for appropriate authorship and mechanisms to resolve authorship disputes. • Record keeping and archiving of raw data. This will provide the basic principles for the storage, protection and transfer of data. • Supervisor and student mutual responsibilities. This will provide faculties with general guidelines on this topic, with the expectation that faculties would develop their own specific and more detailed guidelines. • Appropriate use and management of research funds.
Research managers and offices have a responsibility for developing these policies and for ensuring their visibility within the institution, as well as easy access for any researcher who wishes to refer to the policy (even late at night). I.e. policies must be available on websites, preferably in an easily accessible dedicated repository.
Early warning systems
If the above three strategies are well developed and function optimally, then institutions will hopefully not have to investigate or take action against researchers found guilty of research misconduct. Unfortunately, isolated incidents of allegations of research misconduct arise from time to time. Academic institutions must have 'early warning systems' [20] that can identify circumstances or situations that could lead to incidents or allegations of research misconduct, and take remedial action before they occur. Examples include a breakdown in collegial relationships between collaborators, or high levels of stress and anxiety experienced by a junior member of a research team, which, if ignored, can lead to unfortunate allegations or incidents.
Conclusion
Promoting responsible institutional research conduct will require an innovative approach that has several components. The approach should balance a focus on compliance with the need to cultivate an ethic of individual responsibility and accountability. First, the institution must take responsibility for actively promoting an 'institutional culture' of responsible research conduct, from the undergraduate level to senior faculty. Mentorship and training are also essential elements of this strategy, as are well-constructed institutional research policies that are clearly visible, well-advertised and known, and easily accessible. Early warning systems, including the acknowledgement of whistleblowers, must be established to detect circumstances that could lead to problems.
It is insufficient to assume that 'successful' researchers are by default also 'good' researchers. An ethic of individual responsibility must go hand-in-hand with an institutional and individual commitment to compliance with applicable rules and regulations, funder requirements and codes of ethics when and where necessary.
